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2. Applicant 

Name : TOTO LTD. 

Add ress : 1"1, Nakashima 2-chome, Kokurakita'ku, 



Country of nationality : Japan 
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3. Agent 
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Add ress • 19-9-701, Harigaya 3 _ chome, Urawa*ku 
Saitama-shi, Saitama, 330*0075, Japan 

4. Date of Notification : 08.06.2004 

5. Subject Matter of Reply 

Refere nee No.l (JP 4*302781 A) discloses a disk valve, wherein 
slidably contacting part between two disks is self-lubricated. Reference No. 2 
(JP 48-40498 Bl) discloses a disk valve, wherein primary pressure is led into 
a closed space located radially outside a movable disk through a hole 
penetrating the movable disk to balance static pressure applied to the 
movable disk. Reference No. 3, 4 (JP 9-89124 A, JP 8-128541 A) disclose disk 
valves, wherein contacting part between a movable disk and a fixed disk is 
supplied with water to be lubricated. 

Non of the cited references discloses the invention of claim 1 of the 
present application after amendment, wherein primary pressure is led into a 
space located radially outside a second disk (a movable disk) through a 
groove formed on one end face (the end face slidably contacting the movable 



Kitakyushu-shi, Fukuoka, 802-8601, Japan 



1 




second disk) of a first disk (fixed disk) to balance static pressure applied to 
the movable disk. 

The invention of claim 1 of the present application after amendment 
has an additional advantage in that water is directly supplied to the slidably 
contacting part between the movable disk and the fixed disk through the 
groove to enhance lubricity of the slidably contacting part. This additional 
advantage is not disclosed in any of the cited references. The through hole 
formed in the movable disk of the cited reference 2 cannot directly supply 
the slidably contacting part between the movable disk and the fixed disk 
with water. 

Therefore, those ordinarily skilled in the art cannot easily make the 
invention of claim 1 of the present application after amendment and 
inventions of claims 8 and 9 depending on the claim 1 after amendment 
based on the cited references disclosing neither the structure nor the 
additional advantage of the invention of claim 1 of the present application 
after amendment. 

The invention of claim 3 of the present application after amendment is 
the claim 3 before amendment rewritten in an independent form and further 
defined. Non of the cited references discloses the invention of claim 3 of the 
present application after amendment, wherein primary pressure is led into 
the space located radially outside the second disk (movable disk) through a 
part of the end portion of the first through hole formed in the first disk 
(fixed disk) at the side of one end face (the end face slidably contacting the 
movable second disk) of the first disk to balance static pressure applied to 
the movable disk. 

The invention of claim 3 of the present application after amendment 

has an additional advantage in that water is directly supplied to the slidably 

contacting part between the movable disk and the fixed disk through a part 
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of the end portion of the first through hole at the side of the one end face of 
the first disk to enhance lubricity of the slidably contacting part. This 
additional advantage is not disclosed in any of the cited references. The 
through hole formed in the movable disk of the cited reference 2 cannot 
directly supply the slidably contacting part between the movable disk and 
the fixed disk with water. 

Therefore, those ordinarily skilled in the art cannot easily make the 
invention of claim 3 of the present application after amendment and 
inventions of claims 8 and 9 depending on the claim 3 after amendment 
based on the cited references disclosing neither the structure nor the 
additional advantage of the invention of claim 3 of the present application 
after amendment. 

As can be seen from the aforementioned explanation, the inventions of 
claims 1,3,8 and 9 of the present application after amendment have novelty 
and inventive step over the cited references. 

The examiner approves in the first written opinion that inventions of 
the other claims of the present application have novelty and inventive step 
over the cited references. 
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Amendment of the specification and the claims 
under Article 34(2)(b)(Rule 66) 

To* Commissioner of the Patent Office 

1. Identification of the International Application 

PCT/JP02/08345 

2. Applicant 

Name: TOTO LTD. 

Address: 11, Nakashima 2-chome, Kokurakitaku, 

Kitakyushushi, Fukuoka, 802-8601, Japan 
Country of nationality* Japan 
Country of residence" Japan 

3. Agent 

Name: (9524) Patent Attorney SAKAGUCHI Yoshihiko 
Address: 19-9-701, Harigaya 3-chome, Urawa-ku, 
Saitama-shi, Saitama, 330-0075, Japan 

4. Item to be amended 

The specification and the claims 

5. Subject Matter of Amendment 

(l) Lines 14 on page 2 to lines 3 on page 3 in the specification should be 
amended to "In accordance with the present invention, there is provided a 
disk valve comprising an inlet port, an outlet port, a first disk provided with 
a first through hole communicating with the inlet port and extending axially 
and a second through hole communicating with the outlet port and extending 
axially, and a second disk provided with a concave capable of communicating 
with the first through hole and the second through hole of the first disk on 
one end face and slidably and movably contacting one end face of the first 
disk at the one end face, wherein a closed space is formed radially outside 
the second disk, and the second disk slides relative to the first disk to adjust 
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the degree of overlap between the concave of the second disk and the first 
through hole of the first disk, and wherein the slidably and movably 
contacting part between the first disk and the second disk is self-lubricated, 
further comprising a communication passage for always placing the first 
through hole into communication with the closed space radially outside the 
second disk, and wherein a portion of the one end face of the first disk 
adjacent to the part slidably and movably contacting the second disk opposes 
the closed space and the communication passage is a groove formed on the 
one end face of the first disk. 

In accordance with another aspect of the present invention, there is 
provides a disk valve comprising an inlet port, an outlet port, a first disk 
provided with a first through hole communicating with the inlet port and 
extending axially and a second through hole communicating with the outlet 
port and extending axially, and a second disk provided with a concave 
capable of communicating with the first through hole and the second 
through hole of the first disk on one end face and slidably and movably 
contacting one end face of the first disk at the one end face, wherein a 
closed space is formed radially outside the second disk, and the second disk 
slides relative to the first disk to adjust the degree of overlap between the 
concave of the second disk and the first through hole of the first disk, and 
wherein the slidably and movably contacting part between the first disk and 
the second disk is self-lubricated, further comprising a communication 
passage for always placing the first through hole into communication with 
the closed space radially outside the second disk, and wherein a portion of 
the one end face of the first disk adjacent to the part slidably and movably 
contacting the second disk opposes the closed space and the communication 
passage is a part of the end portion of the first through hole formed in the 
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first disk at the side of the one end face of the first disk/ 1 

(2) Lines 11 to 20 on page 4 in the specification should be deleted. 

(3) Claim 1 should be amended to " A disk valve comprising an inlet port, an 
outlet port, a first disk provided with a first through hole communicating 
with the inlet port and extending axially and a second through hole 
communicating with the outlet port and extending axially, and a second disk 
provided with a concave capable of communicating with the first through 
hole and the second through hole of the first disk on one end face and 
slidably and movably contacting one end face of the first disk at the one end 
face, wherein a closed space is formed radially outside the second disk, and 
the second disk slides relative to the first disk to adjust the degree of 
overlap between the concave of the second disk and the first through hole of 
the first disk, and wherein the slidably and movably contacting part 
between the first disk and the second disk is self-lubricated, further 
comprising a communication passage for always placing the first through 
hole into communication with the closed space radially outside the second 
disk, and wherein a portion of the one end face of the first disk adjacent to 
the part slidably and movably contacting the second disk opposes the closed 
space and the communication passage is a groove formed on the one end face 
of the first disk." 

(4) Claim 2 should be cancelled. 

(5) Claim 3 should be amended to " A disk valve comprising an inlet port, an 
outlet port, a first disk provided with a first through hole communicating 
with the inlet port and extending axially and a second through hole 
communicating with the outlet port and extending axially, and a second disk 
provided with a concave capable of communicating with the first through 
hole and the second through hole of the first disk on one end face and 



3 



slidably and movably contacting one end face of the first disk at the one end 
face, wherein a closed space is formed radially outside the second disk, and 
the second disk slides relative to the first disk to adjust the degree of 
overlap between the concave of the second disk and the first through hole of 
the first disk, and wherein the slidably and movably contacting part between 
the first disk and the second disk is self-lubricated, further comprising a 
communication passage for always placing the first through hole into 
communication with the closed space radially outside the second disk, and 
wherein a portion of the one end face of the first disk adjacent to the part 
slidably and movably contacting the second disk opposes the closed space 
and the communication passage is a part of the end portion of the first 
through hole formed in the first disk at the side of the one end face of the 
first disk." 

6. List of Attached Documents 

(1) Pages 2, 3, 3/1 in the specification 

(2) Pages 4 in the specification 

(3) Pages 26, 26/1 in the claims 
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An object of the present invention is to provide a disk valve 
comprising an inlet port, an outlet port, a first disk provided with a first 
through hole communicating with the inlet port and extending axially and a 
second through hole communicating with the outlet port and extending 
5 axially, and a second disk provided with a concave capable of communicating 
with the first through hole and the second through hole of the first disk on 
one end face and slidably and movably contacting one end face of the first 
disk at the one end face, wherein a closed space is formed radially outside 
the second disk, and the second disk slides relative to the first disk to adjust 
10 the degree of overlap between the concave of the second disk, and the first 
through hole of the first disk, and wherein dispersion of the oil into the 
discharging water is suppressed and good maneuverability is maintained for 
a long time. 

In accordance with the present invention, there is provided a disk 
15 valve comprising an inlet port, an outlet port, a first disk provided with a 
first through hole communicating with the inlet port and extending axially 
and a second through hole communicating with the outlet port and extending 
axially, and a second disk provided with a concave capable of communicating 
with the first through hole and the second through hole of the first disk on 
20 one end face and slidably and movably contacting one end face of the first 
disk at the one end face, wherein a closed space is formed radially outside 
the second disk, and the second disk slides relative to the first disk to adjust 
the degree of overlap between the concave of the second disk and the first 
through hole of the first disk, and wherein the slidably and movably 
25 contacting part between the first disk and the second disk is self-lubricated, 
further comprising a communication passage for always placing the first 
through hole into communication with the closed space radially outside the 
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second disk, and wherein a portion of the one end face of the first disk 
adjacent to the part slidably and movably contacting the second disk opposes 
the closed space and the communication passage is a groove formed on the 
one end face of the first disk. 
5 In accordance with another aspect of the present invention, there is 

provides a disk valve comprising an inlet port, an outlet port, a first disk 
provided with a first through hole communicating with the inlet port and 
extending axially and a second through hole communicating with the outlet 
port and extending axially, and a second disk provided with a concave 
10 capable of communicating with the first through hole and the second 
through hole of the first disk on one end face and slidably and movably 
contacting one end face of the first disk at the one end face, wherein a 
closed space is formed radially outside the second disk, and the second disk 
slides relative to the first disk to adjust the degree of overlap between the 
15 concave of the second disk and the first through hole of the first disk, and 
wherein the slidably and movably contacting part between the first disk and 
the second disk is self-lubricated, further comprising a communication 
passage for always placing the first through hole into communication with 
the closed space radially outside the second disk, and wherein a portion of 
20 the one end face of the first disk adjacent to the part slidably and movably 
contacting the second disk opposes the closed space and the communication 
passage is a part of the end portion of the first through hole formed in the 
first disk at the one end face of the first disk. 

In the disk valve of the present invention, no oil is necessary for 
25 lubricating the slidably and movably contacting part between the first disk 
and the second disk because the contacting part is self-lubricated. Therefore, 
dispersing of oil into discharging water is suppressed. 
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The slidably and movably contacting part is self-lubricated when 
covered by a water film. In the disk valve of the present invention, the part 
of the one end face of the first disk opposing the closed space radially 
outside the second disk always contacts water because the closed space 
radially outside the second disk always communicating with the first 
through hole through the communication passage is always filled up with 
water. Therefore, at the same time as the second disk slides relative to the 
first disk, the slidably and movably contacting part between the first disk 
and the second disk is covered by a water film and self-lubricated. 

When the disk valve is kept in closed condition for a long time, the 
sliding resistance when the second disk starts to slide relative to the first 
disk might be expected to increase if the water film covering the slidably 
and movably contacting part should be diminished by drying. In the disk 
valve of the present invention, however, the increase of the sliding 
resistance is prevented for the following reason. The first disk is always 
forced against the second disk by the primary pressure, i.e. the pressure 
upstream side of the disk valve. In the disk valve of the present invention, 
the primary pressure always works on the part of the end face of the first 
disk opposing the closed space to force the first disk away from the second 
disk, thereby decreasing the load acting on the slidably and movably 
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contacting part between the first disk and the second disk. 
Therefore, even if the slidably and movably contacting part lacks a water 
film when the second disk starts to slide relative to the first disk, the 
increase of sliding resistance is suppressed, and the second disk can easily 
5 slide relative to the first disk. 

In the disk valve of the present invention, good maneuverability is 
maintained for a long time because the second disk can easily start to slide 
relative to the first disk, and the slidably and movably contacting part is 
covered by a water film to be self-lubricated at the same time as the second 
10 - disk starts to slide relative to the first disk. 
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In a preferred embodiment of the present invention, the disk valve 
further comprises an annular third disk slidably and movably contacting the 
other end face of the second disk at one end face, the second disk contacts 
the third disk to always cover the central opening of the third disk and 
25 slides relative to the third disk, the slidably and movably contacting part 
between the second disk and the third disk is self-lubricated, and a part of 
the one end face of the third disk adjacent to the part slidably and movably 
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CLAIMS 

(1) (After amendment) A disk valve comprising an inlet port, an outlet 
port, a first disk provided with a first through hole communicating with the 
inlet port and extending axially and a second through hole communicating 

5 with the outlet port and extending axially, and a second disk provided with a 
concave capable of communicating with the first through hole and the second 
through hole of the first disk on one end face and slidably and movably 
contacting one end face of the first disk at the one end face, wherein a closed 
space is formed radially outside the second disk, and the second disk slides 

1 0 relative to the first disk to adjust the degree of overlap between the concave 
of the second disk and the first through hole of the first disk, and wherein 
the slidably and movably contacting part between the first disk and the 
second disk is self-lubricated, further comprising a communication passage 
for always placing the first through hole into communication with the closed 

1 5 space radially outside the second disk, and wherein a portion of the one end 
face of the first disk adjacent to the part slidably and movably contacting 
the second disk opposes the closed space and the communication passage is a 
groove formed on the one end face of the first disk. 

(2) (Cancelled) 

20 

(3) (After amendment) A disk valve comprising an inlet port, an outlet 
port, a first disk provided with a first through hole communicating with the 
inlet port and extending axially and a second through hole communicating 
with the outlet port and extending axially, and a second disk provided with a 

25 concave capable of communicating with the first through hole and the second 
through hole of the first disk on one end face and slidably and movably 
contacting one end face of the first disk at the one end face, wherein a closed 
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space is formed radially outside the second disk, and the second disk slides 
relative to the first disk to adjust the degree of overlap between the concave 
of the second disk and the first through hole of the first disk, and wherein 
the slidably and movably contacting part between the first disk and the 
5 second disk is self-lubricated, further comprising a communication passage 
for always placing the first through hole into communication with the closed 
space radially outside the second disk, and wherein a portion of the one end 
face of the first disk adjacent to the part slidably and movably contacting 
the second disk opposes the closed space and the communication passage is a 
10 part of the end portion of the first through hole formed in the first disk at 
the side of the one end face of the first disk. 

(4) A disk valve of anyone of claims 1 to 3, further comprising an annular 
third disk slidably and movably contacting the other end face of the second 
disk at one end face, wherein the second disk contacts the third disk to 
1 5 always cover the central opening of the third disk and slides relative to the 
third disk, the slidably and movably contacting part between the second disk 
and the third disk is self-lubricated, and a part of the one end face of the 
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